Bioluminescent imaging in bone.
Monitoring gene expression in vitro and in vivo, is crucial when analyzing osteogenesis and developing effective bone gene therapy protocols. Until recently, molecular analytical tools were only able to detect protein expression either in vitro or in vivo. These systems include histology and immunohistochemistry, fluorescent imaging, PET (micro-PET), CT (micro-CT), and bioluminescent imaging. The last is the only system to date that can enable efficient quantitative monitoring of gene expression both in vitro and in vivo. Effective bioluminescent imaging in bone can be achieved by using transgenic mice harboring the luciferase reporter gene, downstream of an osteogenesis specific promoter. The aim of this chapter is to comprehensively describe the various protocols needed for the detection of bioluminescence in bone development and repair.